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AMENDMENT NO.1 SEPTEMBER 1986
TO

IS :2713 (Parts 1 TO 3) - 1980 SPECIFICATION FOR
TUBULAR STEEL POLES FOR
OVERHEAD POWER LINES

PART 1 GENERAL REQUIREMENTS
( Second Revision )

, ( Paged4, clause 5 ) — Substitute the following for the existing
clause:

S, MANUFACTURE

5.1 Tubes for manufacturing poles shall conform to Grade YSt 240 or
YSt 310 of IS:1161-1979 ‘Specification for steel tubes for structural
purposes ( third revision )', as appropriate. Manual metal arc welding
process may also be used to make tubes provided tubes so manufactured
shall meet all the requirements of IS : 1161-1979. Cold bend test need
not be carried out for tubes manufactured by manual metal arc welding.

5.1.1 For chemical test each coil of shect/strip used for manufacturing
tubes shall be tested for phosphorus and sulphur.

S.1.2 For mechanical tests tubes shall be sampled in accordance with
IS : 4711-1974 ‘Methods of sampling of steel pipes, tubes and fittings
( first revision )’ depending on the number of tubes in the lot to be
inspected.”

( Page 5, clause 8.4) — Substitute the following for existing clause:
‘8.4 The mean weight for bulk supplies shall be within 92°5 percent
of its calculated value. The weight of any single pole shall not fall

below the nominal weights as given in Part 2 and Part 3 of the standard
by more than 10 percent.’

( Page 5, clause 10.1 ) — Delete ‘(a) Tensile test .. . and phosphorus’
and renumber (b), (c) and (d) as (a), (b) and (c).

( Page 5, clause 10.1.1 ) — Delete.

( Page S, clause 10,1.2 ) — Renumber it as 10.1.1.

Page 6 clauses 10.1.3, 10.1.4 and 10.1.5 ) — Renumber these as
10.1.2, 10.1.3 and 10.1.4 respectively.

( Page 6, clause 10.2 ) — Substitute the following for thc existing
formula:

.27;["'1{”' ~(b=n-4 )'} + W, {(I. _y )'
— (,, — 1 - J, )'} + W,( Iy — Iy )']

( Page 6, clause 13.1 ) — Delete the word ‘throughout’ from the
rd line.
1



( Page 8, Tabulur matter of Fig. 4, column heading D ) — Bracketed
wording ‘( Outside Dia of Bottom Plate )’ may be read under ‘A’.

( Page 8, clause A-1.1 ) — Substitute the letter symbol ‘P, for ‘p’
and read as under:

“P - Wind pressurc on flat surfaces in N/m?, to be calculated in
accordance with the provisions of 1S : 875-1964 ‘Code of
practice for structural safety of buildings: Loading Standaids
( revised ) ( With Amendment No. 1)'.”

[ Page 9, cluusc A-3.1, (line 7)]1— Delete ‘A’ from the formula

‘2 pnsdh N’
3 100 )

[ Puge9, clause A-3.2 (lines4, 7 and 9) ] — Substitute ‘p’ for ‘P’ in

the formulae.

( Page 9, foot-note ) — Substitute the following for the existing
value:
‘1 Newton (N) = 0°102 kgf.
1 kgf= 98I N.”
( Puge 9, clause A-4.1.1, line 10 ) — Substitute ‘2 180° for ‘2 220",
( Page 9, clause A-4.1.1, line 11 ) — Substitute *7°2’ for ‘7°3’.

( Page 9, clause A-4.1.1, line 29 ) — Substitute ‘540 TP 28’ for ‘540
TP 38°.

PART 2 SPECIAL REQUIREMENTS FOR POLES MADE
FROM STEEL OF TENSILE STRENGTH 410 MPa

( Second Revision )

( Pages 11 to 13, Table 1, col 9 ) — Substitute ‘Nominal Weight of
Pole’ for ‘Approx Weight of Pole’.

( Pages 14 10 16, Table 2, col 12') — Substitute ‘Nominal Weight of
Pole’ for ‘Approx Weight of Pole’.

( Page 22, Table 4, col 12, first three items ) — Substitute ‘732°6°,
‘784'5’ and ‘864'7" for '7732°6, ‘7T 754'5" and ‘8 864 7’ respectively.

PART 3 SPECIAL REQUIREMENTS FOR POLES MADE
FROM STEEL OF TENSILE STRENGTH 540 MPa
( Second Revision )
( Pages 25 to 217, Table 1, col 9 ) — Substitute ‘Nominal Weight of
Pole’ for ‘Approx Weight of Pole’.

( Page 26, Table 1, col 11, against designation 540 TP 26) —
Substitute ‘2 180" for ‘2 810°.

( Pages 28 to 30, Table 2, col 12)) — Substitute ‘Nominal Weight of
Pole’ for ‘Approx Weight of Pole’.

(SMDC 6)

Printed at Simco Printing Press, Deihl, India



IS : 2713 (Parts I to L) - 1980

Indian Standard

SPECIFICATION FOR
TUBULAR STEEL POLES FOR
OVERHEAD POWER LINES

( Second Revision)

0. FOREWORD

0.1 This Indian Standard (Second Revision) was
adopted by the Indian Standards Institution on
30 September 1980, after the draft finalized by
the Structural Sections Sectional Committee had
been approved by the Structural and Metals
Division Council.

0.2 This standard was first published in 1964 and
was revised in 1969. In this second revision
besides incorporating the Amendments No. | and
2, the following modifications have been effected:

a) The standard had earlier covered poles made
of high strength steel only (tensile strength
540 MPa or 55 kgf/mm?). In this revision
poles made of mild steel (tensile strength
410 MPa or 42 kgf/mm?) have also been
introduced.

b) The range of pole sizes has been enlarged.

1 MPa = 0-101 972 kgfjmm®.

c) The strength of poles has been based orn
the minimum values of ultimate tensile
strength of steel.

d) Reference has been made to IS : 1161-1973*
for tubes used to make poles. Use of
manual metal arc welding process has also
been permitted for making tubes.

¢) SI units of measurement have been used.

0.3 This standard has been prepared in thrce
parts as follows for convenient usage:

Part 1
Part 11

General requirements

Special requirements for poles made
from steel of tensile strength 410 MPa

Part TII Special requirements for poles made
from steel of tensile strength 540 MPa

*Specification for steel tubes for structural purposes
(third revision).



IS : 2713 (Part I) - 1980

Indian Standard

SPECIFICATION FOR
TUBULAR STEEL POLES FOR
OVERHEAD POWER LINES
PART | GENERAL REQUIREMENTS

(Second Revision)

1. SCOPE

1.1 This part covers the general requirements for
tubular stee) poles of circular cross section for
overhead power lines.

1.2 These general requirements apply to tubular
steel poles made of steels of minimum tensile
strength 410 MPa and 540 MPa which are covered
in Part IT and III respectively of this standard.

2. TERMINOLOGY

2.0 For the purpose of this standard, the following
definitions shall apply.

2.1 Breaking Load — The theoretical load which
would produce at ground level a stress equal to the
tensile strength in the material. This is only of
theoretical interest. In reality, the elastic limit
of the material would be exceeded znd consi-
derable deformation would occur before this
theoretical load could be applied.

2.2 Load for Permanent Set — The maximum
load which may be applied without producing at
the gripping and a permanent set higher than
specified. The permanent set measured at the
point of application of this load shall not exceed
13 mm.

2.3 Load for Temporary Deflection — The
maximum load which may be applied without
producing at the point of application of this load
a temporary deflection exceeding 157-5 mm.

2.4 Crippling Load — The load which is just
sufficient to cause crippling of the pole.

2.5 Point of Application of Load — For the
purpose of definitions from 2,1 to 2.3, the load
should be applied at right angles to the axis of
the pole at a point 30 cm below the top for poles
of length up to and including 9 m and at a point
60 cm below the top for poles longer than 9 m.
The pole should also be considered planted to
specified depth.

2.6 Lot — A collection of poles of one designation
manufactured by the same process under similar
conditions of production and offered for inspection
at a time.

2.7 Lot Size — Number of poles in a lot.

3. TYPES

3.1 Tubular steel poles shall be of the following
two types:

a) Stepped, and

b) Swaged.

4. SUPPLY OF MATERIAL

4.1 The general requircments relating to the
supply of the material shall be laid down in
IS : 1387-1967*.

5. MANUFACTURE

5.1 The tubes for making poles shall conform ‘0
grade YSt 240 or YSt 310 of IS : 1161-1979t as
appropriate, except that manual metal arc welding
process may also be used to make the tubes and
the cold bend test need not be carried out.

5.1.1 For mechanical tests the tubes shall be
sampled in accordance with IS: 4711-1974%,
depending on the number of tubes in the lot to
be inspected.

5.2 Stepped Poles — Stepped poles shall be
made from one length of tube, seamless or welded,
the diameter being reduced in parallel steps by
passing the tubes through series of dies. Where
welded tubes are used they shall have one longi-
tudinal weld seam only.

5.3 Swaged Poles — Swaged poles shall be
made of seamless or welded tubes of suitable
lengths swaged and joined together. No circum-
ferential joints shall be permitted in the individual
tube lengths of the poles. If welded tubes are
used they shall have one longitudinal weld seam
only; and the longitudinal welds shall be staggered
at each swaged joint. :

5.3.1 Swaging may be done by any mechanical
process. The upper edge of each joint shall be
chamfered off at an angle of about 45°. The
upper edge need not be chamfered if a circum-

ferential weld is to be deposited in accordance
with 5.3.2.

*General requirements for th iy of wallurgical
materials (ﬁrxtc}wisiou), r the supply of metallurgica

tSpecification for steel tubes for structural purposes (third
revision).

$Methods for sampling of steel pipes; tubes and fittings
(first revision).




5.3.2 Unless swaging is done by special process
such as rotary or longitudinal die swaging process
a circumferential weld shall be deposited at the
upper end of the joint (ses Fig. 1) at a slope of
approximately 45°. This circumferential weld

be deposited only after the poles are subjected
to and conforms to all the test requirements
specified in this standard.

CIRCUMFERENTIAL WELD

ey Eéfm

\ | |

Fie. 1

CIRCUMFERENTIAL WELD IN
Swacep PoLes

3.4 Joints in Swaged Poles — The lengths of
joints on swaged poles shall be as follows:

Oupside Diamster of Length of Foint
Smaller Tube in Joint (J, or Jg in Fig. 1)
mm mm
76-1 200
'88-9 230
114-3 300
139-7 350
165-1 400
193-7 450

6. CHEMICAL COMPOSITION

6.1 The material, when analyzed in accordance
with IS : 228 (Part III)-1972* and IS:228 (Part
1X)-1975t, shall not show sulphur and phosphorus
contents of more than 0-060 percent each.

7. FREEDOM FROM DEFECTS

7.1 Poles shall be well-finished, clean and free
from harmful surface defects. Ends of the poles
shall be cut square. Poles shall be straight (sse
8.3), smooth and cylindrical.

8. TOLERANCES

8.1 Outside Diameter — The poles shall be as
nearly circular as possible, and their outside
diameters shall not vary from the appropriate
value, except at the joint or step, by more than
+1-0 percent.

*Methods of chemical analysis of steel: Part III Deter-
mination of phosphorus by alkalimetric method (second

revision). )

thods of chemical analysis of steel: Part IX Determina-
ﬁoLM:f sul l:fr i:n;lain cug?n steels by evolution method
(second wﬁ&n).

5
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82 Thickness

8.2.1 In the case of welded tubes, its thickness
shall not fall below the thickness specified by
more than 10 percent.

8.2.2 In the case of seamless tubes, the following
tolerances on thickness shall apply:

a) Where the ratio of the thickness to the
outside diameter is more than 3 percent,
——‘112-5 percent of the specified thickness;
an
Where the ratio of the thickness to the
outside diameter is equal to or less than 3

percent, —15 percent of the specified
thickness. ’

8.3 Length — The tolerance on the length shall
be as follows:

On the length of any section +40 mm

On the overall length of pole 425 mm

8.4 Weight — The mean weight for bulk supplies
shall be not more than 5 percent below the
calculated value. The weight of any single pole
shall not fall below the calculated weight by more
than 7-5 percent.

8.5 Straightness — The finished pole shall not
be out of straightness by more than 1/600 of its
length.

b)

9. SELECTION OF POLES

9.1 In order to assist the selection of poles, a
typical worked out examniple is given in Appendix A.

10. TESTS FOR POLES

10.1 The following tests shall be conducted on
finished poles:
a) Tensile test and chemical analysis for sulphur
and phosphorus,
b) Deflection test,
c) Permanent set test, and
d) Drop test.

10.1.1 Number of poles selected for conducting
tensile test and chemical analysis for sulphur and
phosphorus shall be as given below:

Lot Size
Up to 500
501 ,, 1000
1001 ,, 2000
2001 ,, 3000
3 001 and above

10.1.2 Number of poles selected for conducting
the deflection, permanent set and drop tests specifi-
ed in 10.1 shall be as follows:

No. of Poles

O ON -

Lot Size No. of Poles
Upto 500 5
501 ,, 1 000 8
1001,, 2000 13
2001 ,, 3000 18
3 001 and above 20
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The deflection, permanent set and drop test shall
be conducted in succession on each of the poles
selected.

10.1.3 Deflection Test — Each pole shall be
rigidly supported for a distance from the butt end
equal to the depth to which it is to be planted in
the ground. It shall then be loaded, as a canti-
lever, and the appropriate deflection load (xsee
Tables 1 to 4 of Part I, and 1 and 2 of Part I1I)
applied, at right angles to the axis of the pole
30 cm from the top for poles up to 9 m long
(overall), and 60 cm from the top for poles over 9 m
(overall). For convenience in testing, the pole may
be fixed horizontally and the load applied verti-
cally. The temporary deflection due to the applied
load at the point of application of load shall not
exceed 157-5 mm.

10.1.4 Permanent Set Test — This test shall be
carried out immediately after the deflection test.
After application of proper load specified in
Tables 1 to 4 of Part 11, and 1 and 2 of Part II1 the
permanent set measured from the zero position
after the release of the appropriate applied load,
at the point of application of the load, shall not
exceed 13 mm.

10.1.5 Drop Test — This test shall be made in

the case of swaged poles. The pole shall be drop-
ed vertically with butt end (bottom end) down-
wards, three times in succession from a height of
2 m, onto a hardwood block 150 mm thick laid
ot a concrete foundation. The pole shall not
show any signs of telescoping or loosening of
joints.
10.2 When the pole is tested horizontally and the
load applied vertically, suitable allowance may be
made to take account of the overhanging weight
of the pole. The weight adjustment shall be
calculated by the following formula:

—25,;[11{H=—<1a—11—11>=}+w,w,—tm
— (=L —=T)*} + Wy (l — 1)?]

where

W,, W,, W, are the weights per metre of top,
middle and lengths of tubes respectively. The
other symbols are as shown in Fig. 2. {, l,, I,
H, J, and J; shall be expressed in metres.

11. RETESTS

11.1 Should any of the poles first selected fail to
pass any of the tests specified in 10.1, 4.1 of Part II
and 4.1 of Part III two further poles shall be
selected for testing from the same lot in respect
of each failure. Should both these additional
poles fail, the test material represented by the
test samples shall be deemed as not complying
with the standard.

12, WORKMANSHIP

12.1 When the tubes are made by manual metal-

?‘rcd welding, the welders employed shall be quali-
1ed.,

A POINT OF A
APPLICATION OF
LOAD

e

Fic. 2 TuBULAR STEEL POLES

12.2 The welded joints shall be of good quality,
free from scale, surface defects, cracks, etc.

13. PROTECTION AGAINST CORROSION

13.1 Unless otherwise specified, the poles shall be
coated with black bituminous paint conforming
to IS : 158-1968* throughout, internally and ex-
ternally, up to the level which goes inside the earth.
The remaining portion of the exterior shall be
painted with one coat of red oxide primer as
specified in IS : 2074-1979%.

13.2 Alternatively, tubular poles (over the entire
length or only certain sections) may be galvanized,
subject to agreement between the supplier and the
purchaser.

14. EARTHING ARRANGEMENTS

14.1 If earthing arrangements are required by the
purchaser, a through hole of 14 mm diameter shall
be provided in each pole at a height of 300 nm
above the planting depth.

*Specification for ready mixed paint, brushing, bituminous,
black, lead-free, acid, alkali, water and heat réisting for
general purposes (second revision).

tSpecification for ready mixed paint, red oxide.zinc chrome,
priming ( first revision ).



15. FINIALS AND BASE PLATES

15.1 It is recommended that finials, base plates
and taper plugs shall be according to the details
given in Fig. 3 and 4.

16. MARKING

16.1 Unless otherwise specified the poles shall be
marked with designation, manufacturer’s identifica-
tion and the year of manufacture.

16.2 The poles may also be marked with the
ISI Certification Mark.

IS : 2713 (Part I) - 1980

Norte — The use of the ISI Certification Mark is governed
by the provisions of the Indian Standards Institution
(Certification Marks) Act and the Rules and Regulations
made therecunder. The ISI Mark on products vovered
by an Indian Standard conveys the assurance that they
have been produced to comply with the requirements of
that standard under a well-defined system of inspection,
testing and quality control which is devised and supervised
by IS? and operated by the producer. 1S marked products
are also continuously checked by ISI for conformity to
that standard as a further safeguard. Details of conditions
under which a licence for the use of the ISI Certification
Mark may be egrsmed to manufacturers Or processors,
may be obtained from the Indian Standards Institution.

23 mm @ HOLE FOR

INSERTING THE TAPER /7~ N\
PLUG
25 e T
A L 25
P TT *
ﬁ‘ -oe 1“23 ¢’
: CAST IRON OR
' MILD STEEL
I TR TAPER PLUG
e
V;‘_v—
}:: £ ’_I Details of Finials
F E
(Outside Dia
of Top Pole)
3 EQUALLY SPACED 76:1 62
10mm SET SCREWS 889 75
WITH STANDARD THREADS 1143 100
CONFORMING TOQ . r
15: 4218 (P-1) ol 12
193-7 180

SECTION AA

Note 1 — Holes in the pole arc not tapped.

Note 2 — Holes in the finial to be tapped to suit screws.

All dimensions in millimetres.

Fic. 3 FINIAL
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IX =t

— A -

3 EQUALLY SPACED BOLTS
SOmm LONG 16 mm @
THREADED 38mm, BOLT
HOLES 17mm @

Details of fgo Plate
- .
D C B A
(Outside Dia
of Bottom
Plate)
1143 15 45 290
1397 15 45 $40
152°4 15 45 350
165°1 20 45 400
1987 20 45 460
219-1 20 45 500
244-5 20 45 550

All dimensions in millimetres.
Fic. 4 Cast IrRON BASE PrLATE

APPENDIX A
(Clause 9.1)

SELECTION OF POLES

A-0. GENERAL

A-0.1 The example given in this appendix is
intended to illustrate the selection of a pole for a
particular situation.

A-l. SYMBOLS

A-L1 Letter symbols used in this
(see Figures in Tables 3 and 4 of Part II) are

given below:
A-A = Line of application of resultant of
wind loads on wires and pole
H = Overall height above ground in
metres
Iy, ly, Iy = Distance in mectres from 4-4 to
bottom of each section (in case of
bottom section, it is up to GL
only)

D,, D,, D; = Outside diameter of top, middle
and bottom sections of pole in
centimetres

p = Wind pressure on flat surface in

newtons per square metre

Height of conductors on cross
arm from GL in metres

appendix

n = Number of conductors
d = Diameter of conductors in centi-
metres
s = Sum of half the spans on each
side of pole in metres
P = Et}uivalem wind load on pole,
calculated as acting at 4-4
Py, = Equivalent wind load on conduc-
tors calculated as acting at 4-4
P = Total wind load as acting at
A-A=P, +P,; in newtons
GL Ground level

BM = Bending moment

Note — When the overall length, the depth to which
the pole is to be planted, the number and disposition of
the wires, the wind pressure and factor of safety to be
allowed for, have been decided; the dimensions of the pole
suitable for the given working conditions for tangent or
straight line locations may be rcadily calculated.

A-2, SUBSCRIPTS

A-2.1 Letters with subscript 1, 2 or 3 refer res-
pectively to the top, middie and bottom sections of

the pole.



A-3. WIND LOAD

A-3.1 First the load on the wires is calculated by
multiplying the wind pressure by the diameter of
each wire, by the length of the span and the result
by 2/3 to allow for circular section. Then the
equivalent load acting at 4-A can be calculated
as follows: "
pnsah
00 "

acting at & metres from GL

Wind load on conductors = §

BM due to wind load at GL = }p ';g(i)h N.m
Equivalent load acting at 4-4 = § TP(;# N
pnsdh )
Therefore, P, = 507, N

A-3.2 The wind load on pole is next calculated
and expressed as the cquivalent load acting at the
same point as the load imposed by wires.

Wind load on pole = —’;—(%[H— (L—0)]14,

—( —

acting at a distance of H — H-(5-4) '; h)
from GL
+ ”Il)“o%" (I — h) %, acting at a distance of

[ (s — &) + —I—’-_z:—ll—] from GL
+ I;oD()a (ls — &) 8, acting at a distar.ce - of

-I’ —h from GL

BM due to wind on pole at GL =
§p100 [ Dy H = (i — 1)}
H— (=1

{u ————(5——)} + D, (h—1h)
(=3 — ) + Dy (b — 1) 257 [N

say WM

. . WM
Equivalent load actingat 4-4 = P, = -

R 3

So, total load P = (P, + P;) N

A-3.3 The selection of poles shall be made from
Tables 1 and 2 of Part II and part III for high
strength poles and from Tables 3 and 4 of Part II
for mild steel poles. :

A-3.4 Itis not possible to calculate the pole dimen-
sions directly because they depend on the total
wind load, which includes both the wind load on
the wires and that on the pole itself, while the wind
load on poles obviously depends upon process of
trial and error. .

A-4. EXAMPLE

A<4.1 Required to select a suitable pole to carry
three-phase conductors of diameter 7-10 mm and
one neutral conductor of diameter 450 mm on
one cross arm in spans of 80 m, the mean height

1 Newton (N) == 0-665 kgf.
1 kgf = 10-197 2 N.

IS : 2713 (Part I) - 1980
of conductors above GL being 7-0m. Wind pressure
is 1000 Pa (approximately 100 kgf/m?).

A-4.1.1 Calculation

Wind pressure = 1000 Pa (100 kgf/m?)

Wind load on wires = (1000x3x% % 80
2 0-45 2
><-3-) + (1000 xlx—l-o-ax80x§)

= 11404-240=1 380 N (138kgf) at 7m from GL.

For a mean height of 7 m of the conductors,
a 9 m pole is suitable.

For 540 TP 26 (see Table 1 of Part1II), we have
step lengths as 4-8 x2:1 X2'1 m, the diameter of
steps as 114-3xX889%x76:'1 mm and a crippling
load of 2220 N. This pole has planting depth of
1-5m and A4-4 is 0-3 m from top or 7:3 m from GL.

Therefore, wind load on wires calculated as
above and when transferred to be acting at

aa= Py, = B0XT _ 1340 N (134 kg).
Note — The cross arm is assumed at 75 cm from top
and height of conductors above cross arm as 25 cm.

Load due to wind on pole after transferring it to
act at 4-4
1000

=P1=m[7;6 {75 — (72 — 18)}
{7-5_ 2_5_—_(7_22:__“32} +88-9(3-9—1.8)

o018 39 11-43(7-2—3-9)2
(r2-7—7) +— ]
=230 N (22-8 kgf).

Total load P=230-+-1340=1570 N (156-8 kgf).

Assuming a factor of safety of 2-0 based on cripp-
ling load according to Indian Electricity Rules,
1956, the working load of pole selected should
2220-0

5.0 =1110 N.

Therefore, this pole is not suitable.

Taking the next pole, 540 TP 38, we have the
diameter of steps as 139-7 X 114-3 X889 mm and
crippling load as 3 320 N (339 kgf) the rest of the
data remaining the same.

Wind load on wires transferred to be acting at
A-A remained the same, namely, 1 340 N. Load due
to wind on pole after transferring it to actat 4-4

1000
—Pi=pso [ 8:89 { 75 — (7-2—18) }

{7-5 132'(—72?-‘_13)} +11:43(3-9—18)

o 18 39 13-97(7-2—3-9)2
(r2-7-%) + 5=+
Total load P=300+1 340=1 640 N.

Assuming a factor of safety of 2-0 based on cripp-
ling load as above, the working load of pole selected

3520 < 1660 .
Hence this pole is suitable.

" Similarly it will be found that 540 SP 28 will be
suitable.

not exceed

=300N

should not exceed
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Indian Standard

SPECIFICATION FOR
TUBULAR STEEL POLES FOR
OVERHEAD POWER LINES

PART Il SPECIAL REQUIREMENTS FOR POLES MADE FROM STEEL
OF TENSILE STRENGTH 410 MPa

(Second Revision)

1. SCOPE

1.1 This part covers the requirements for tubular
steel poles of circular cross section made from steel
of minimum tensile strength 410 MPa for overhead
power lines. The general requirements are co:
vered in Part I.

2. DESIGNATION

2.1 Tubular steel stepped and swaged poles
conforming to this standard (Part II) shall be de-
signated as 410 TP and 410 SP respectively,
followed by serial number as shown in col 1 of
Tables 1 and 2.

Example: 410 SP 15—1S:2713 (Parts I and II)-
1980.

3. TUBES FOR THE MANUFACTURE OF
POLES

3.1 The tubes for making poles shall conform to

grade YSt 240 of IS :1161-1979* except that:

a) manual metal arc welding process may also
be used to manufacture tubes, and

b) cold bend test need not be conducted.
1 MPa = 0-10 1972

kffl m?,
fSye)dﬁcation for stee trbcs for structural purposes (third
revision) .

10

3.1.1 For material test the tubes shall be sampled
as-per IS: 4711-1974® depending on the number
of tubes in the lot to be inspected.

4. PHYSICAL REQUIREMENTS OF THE
FINISHED POLES

4.1 The steel sample obtained from the finished
pole when tested in accordance with IS : 1894-
1972} shall show a minimum tensile strength of
410 MPa (42-0 kgf/mm?) and a minimum percen-
tage elongation specified in-10.1.1 and 10.1.1.1 of
IS : 1161-1979%.

5. DIMENSIONS AND STRUCTURAL
PROPERTIES

5.1 The dimensions of poles shall be as given in
Table | for stepped poles and Table 2 for swaged
poles. Useful properties of these poles calculated
on the 2basis of dimensions are also given in Tables
I and 2.

5.2 A few structural properties which are useful
in designing the poles are given in Tables 3 and 4.

*Mecthods for sampling of steel pipes, tubes and fittings
(first revision).

1tMethod for tensile testing of stecl tubes (first revision).

3Specification for steel tubes for structural purposes
( third revision).
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TABLE | STEPPED POLES MADE FROM STEEL OF ULTIMATE TENSILE STRENGTH 410 MPa (82 keflmn) — Cnd

Desonas  Overe Puavte  Loap  Huowr Waw Srees Oumsox Duneren  Apemox  Braaxnve  Carpeuino Wokine Loan Loaoror  Loanwor
ToN AL mo  Aeump  Asove Tmiek  hXhXh or Smems Wuewr  Loap Loap Ao Prauaneyr Truponsgy

Levors Deerw  mow  Growwo  new orPowx Crippling  Breaking  Serwor  Damomon
Torata Load Load  Excesomo  or
L Doravce  H 2 25 Bmm  1575mm
| t 3 4 5 6 (1 @ 9) 10) (1) (12) 13 14 15
0 ((m)) ((m)) ((m)) ((m)) (n(m)l) {m () (al) rs(*!f) Nikg)  Nligh) N((k&)f) I‘J((ks)f) N((ks)f)

HOTRS 100 200 080 1600 #50 SO0AHIOXSI0 IGSIXIBTXINS 167 SO 2B ISM0(M) L0 100(%) 58,06
HOTPS) 1200 200 060 1000 485 SE0xSI0XSI0 IGSIXISTXINS 22 4160424 290(NN) LHO(S) LG00 2000  568(6)
H0TRAD 1200 200 060 1000 5D SR0x3I0xSI0 IGSIXINTXUES 23 4600(4) STOCK) 16%0(165 180() 22028 64 50 "
HOTRL 1200 200 060 1000 ¢85 SHxSIOXSI0 ISSTXIGSIxIST 241 SR04 4M0(Z) 2000 2500 2800 971 ()
HOTPGL 1200 200 060 1000 540 58xSI0xI0 I87xIGSIXINT 26 6%0(6) 40069 220080 25006 SHOEI) 1070 (18)
HOTPSS 1200 200 060 100 590 SB0xSIOXHI0 IB7xIGSIXINT B 690(TI0) 490 () 2470025 2785(84) 3380(M5) 1160 (lLe
HOTPGH 1200 200 0K 1000  #85 SH0xS10xI0 2SIXISTXIGS1 219 T40(I6H) S30(50) 2680(71) 3000(M6) 36T 1410(1%0)
HOTPG 120 200 06 1000 560 SBOxMOxB0 ZIGIXISTXIGE! 319 G5 (BTL) GOR0(6IE) SUND(MG) 3H0(ME) 415048 160N i

HOTPSS 1200 200 060 1000 BN SE0x3I0XBI0 291X1987xI6] 3% BR(IG) 690 (G50) 9100(325) 3590(%66) 4460 (w5) 1760(119)
HOTRAT 1900 200 06 1100 485 SEx3G0xS6) 98TxISSIXINT 255 S20(SE) SMO(L) 18T0(91) 21005 250081) (N
HOTPSS 1300 200 060 100 540 SB0xIGIxSG) 1BTxIGSIxI7 26 ST0() 4110(419) 20500200) 2%1002%) 20100287)  775(9)
HOTRSY 1300 200 060 1100 590 SB0xI60xS60 1987xIEIxINT 312 G00(6) 4410(456) 2200(228) 2530(25T) S060(312)  8M4(8)
HOTRI0 1300 200 060 1100 485 SB0x360x360 IxIBTXIGST 0 G700(601) 820(1) 2400(245) 2710(276) 3290(3%) 1060 (108)
HOTRTL 1300 200 060 1100 560 SR0x3G0x360 ZOIXISTxISS] M TI0(EY) S40(559) 2040(209) 3090815 3750(%) 1220(124) h
HOTRTZ 1300 200 060 1100 590 380x360x360 UMIXISHTxIGH] %62 G120(08) 5770(568) 2080(204) 3070(313) 39%0(K02) 1200(1%0)

HOTRS 1450 200 060 1250 540 G30x400x400 1987x1651x 1997 319 5050 (515) 3500(366) 1800(163) 2020(206) 2450(250) 520 (53)
H0TRH 145 200 060 1250 590 650x400x400 1937xI651x1897 BB 5500(561) 3900(39) 1950(199) 2200(224) 2680(27)  59(57)
HOTRS 1430 200 060 1250 560 GS0x400x400 20Ix1937xI651 382  G750(688) 4700(488) 2392(244) 2700(73) S200(3%4) 814 (8Y) M -rmw'

HOTRTG 1450 200 060 1250 590 GAOx400x400 2191x1987x1651 406 TIO0(N24 SO0 (514 2520(257) 2840 (%) 340(%2)  8IB(E)
HOTRTT 1600 230 060 1370 540 T00x450x450 1987x1651x1897 351 4500(468) $260(3%2) 1630(I66) 1830 (187) 220(7) (%) n
HOTRT8 1600 230 060 1870 590 700x430x450 1937xI65(x1897 383 5000(510) 33%0(362) 1780(I81) 200004 2400(24) 42
HOTPI9 1600 230 060 1370 560 700x#S0x450 2SIxIBIxIGEI 42 G190(625) 43%0(M4) 2180(222) 2450(20) 2%0(304) (1)
H0TPHD 1600 230 060 1370 5 TO0x#N0x4N0 2A9IxITxIEH] M4 GHO(BHT) 4570(466) 2260(2%3) 2300(269) 310 (1Y) 628 (64)

Nors |~ Based on the assumptions that steel weighs 785 glem?,

Nors 2 Before making a selection of pole it is necesary to asume & wuitable factor ofsafety which has to be applied on breaking load or the crippling load of the pole as the case may be
Wmm« wqmmbuimmwm o the pole, thuuofworht'y mawemp:}im.mdn&woﬂonamnchqdﬁcmmthe
load are both given in Table | for information, ‘The wer wi Iuvetoulwhted\eworlingludlnl?diﬂermlﬁcmdufetyoth«dmthoumwdn are appled.
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TABLE 2 SWAGED POLES MADE FROM STEEL OF ULTIMATR TENSILE STRENGTH 410 MPs (42 kefjmar!)

(Clawsss 2.1 end 5.1}
Dagowa.  Over. Prave.  Loao  Huonr Lanots or Ovreme Diawkres Avp Tromvess  Aeenox Bamaxmo  Cuertive  Womkmo Loab  Loaoror  Loapvom
MO AL INO  APPLED  ABOVR Szoriom or Seomony Weior  Loan Loap  pmm—eAmemmy PrRMANENT TRMPORARY
Lenott Derry wouTor Groowp o= A Y - A — or Pout Col 14 Col I3 Serwor Durusomon
AarA H Botom Middle Top Bowom  Middle  Top 2 ¥ Exasome o
Drmaos h kA Bmm 1575 mm
or

w8 ® 6 6 o0 6 0 o @ @ & 0w | wom w
(@ () m W @ @ W (m (m - @) (g Na) N N4 Nig) N) N

4081 M0 25 080 575 400 180 150 143x365 689x35 T6Ix3 62 230(62) 180(18) 912 (58) 1080(105) 1245(127) 785 ()
HOSPZ 700 135 0N 51 400 130 130 IMSx450 BROx405 TGIx325 T8 S100(36) 220(24) 1100(Z) 120(126) 13013 %L (56)
(0SR20 25 0% 515 400 130 S0 114Sx540 GBOx485 T6MxS25 85 3630(310) 2390(268) 1200(181) 1450(148) 1760(l80) 1090111

Q0SB4 TN M5 0% 625 450 1S LN I4xS65 BOXSDS TBLxS 61 2%0() 16N0(IT) 1S0(8 % (%) LIQ) & (B
HOSPS TR0 195 08 6% 430 150 150 IM4Sxk%0 BOxeD5 T6Ix32 79 IR0 190(QN0) SAI(IoR) 1I0( 10(181) M5 ()
MOSBS T 15 0B 615 430 10 L0 IWOXSH GOk TELAS 08 NN 20(4) (180() [M(%) 160(6Y &8 ()
HOSBT 70 BB 0% 6 450 10 150 ITxeS0 eSXSES SOX3I5 01 ASN0(MD) SOBO(SI) IS(S) 170(M) 21008 404
MRS 1D 15 00 6B #0 M0 B0 B IeHOE BOGB IS 4RI SN 160 180(0) 12 160(S)
HOSPY 750 195 030 6B 450 150 bSO 107x540 [4Sx365 B9x315 110 S0(20) $620(%9) 18I0(185) 2040 (26) 2480 258) 1600 (l6Y)

HOSBIO 800 10 0N 65 430 15 L5 L4SxDES 9x35 THL:AL M L0QN) ISN(EY 04 ®) %2 () LY S0
GOSBIL B0 LB 0N 650 450 I 175 330 GOxHDS TBLS2 8 2I0QIE) 190(%T) 1 8) (WO 13008 618 &
HOSBLZ B0 1B 0N 650 450 15 75 (xS0 GO THLB ¥ SIN(E 2U0(8) 1IN 1200%0) 1505 15 (4
GOSPS BOD LB M G0 450 15 175 197xk3) [3xB65 WOx325 101 416024 29001 140(5) 160(170) 2000205 1180(120)
AOSPAE B0 10 080 G0 450 75 I75 10TxeES xS0 BSOS 1L 4MO(SS) SIO0(D) 1SR0(6I) L70(8l) 2160(0) 1%0(13)
MOSPIS GO0 10 00 6N 450 L5 175 DTS4 [N WO 119 4B0(ME) SAOUS) 1TOUT) 1960000) 2580048 1300(4)

HOSRIG B 1M 030 200 500 15 175 LeSxS6 SOx3S 6Lk %5 200N L0(S) M5 (6) 8% () 100(104 482 (8
HOSBLT B 150 0N 700 S 75 15 LeSxe50 SOxkOS TBIx3Z5 &) 2I0CT) LI0() 899 (9) [0l0(los) 120005 5l0 ()
AOSRIS BN 1B 0N 700 B0 M5 195 LeSx54) GOOxES TGIx825 10 2950(NI) 210002l 10M007) 1100(0) 140(146) 98 (5)
QR 80 M 6N MO B I 175 1BTxel LSS B0 19 SHAY) MY 100(%) 1M 10009 %I (Y
A0SR0 B0 150 O MO0 500 195 175 197xks L4SxSES 899x83 115 4110(HO) 290(8T) 1460(149) L6S0(168) 2000(24) 1010108
WS B9 1 00 M0 0. 75 175 1BTx0 IESxRB BOXBB 19 SR SN0 1006 1008 2U0[Y 110(15
WO 850 LS 080 P00 SO0 175 75 (GIxkd0 TxeD0 [M60(S65 11 S40(SS6) SN0 9097 2060(20) 260(20) (%)
HOSPZ BN LN 0 T 500 195 175 IBHSS IBTXHS0 I4SXBES 1 SBA(NE) 41N(A2) 2000(212) 290 2040(0%) 180 (%)
HOSR2 B0 130 O M0 B0 15 LTS I6SDxSA0 IBTxES0 1EGxBE5 150 GHS0(BN) 4S0(T) 2M0(M) 25196 SIO() 190(0I)

GOSPIS S0 150 0% M0 50 200 00 IeSx36S BBOxIDS TEIxSO5 B 1ON0(G6) IO 66 (W) S (9) M1 (%) 98 (W
HOSE 900 150 030 M0 M 200 10 IWSx4S0 BBOxEDS TELGSD W 2%0(M) LGO(N) 8 (3 M (6 LM0(G 42 ()
WO M0 10 BH R SO0 J M0 200 Lax5H BOXHS TELDS L6 1IQM) 19N(59) 9009 LIOGL) 18008 41 )

L ig = $80665N.

—

P -
-

i

| E— } E—




181 2713 (Part I 190
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TABLE 3 STRUCTURAL PROPERTIES OF TUBULAR STEEL STEPPED POLES (BOTH HIGH TENSILE AND MILD STEEL POLES) — Coid

DesioNATION

()
———t——
410TP-30 340 TP-30
410TP-31 40 TP3I
410TP-32 S0 TP-32
410TP-33  MOTP-33

4l0°TP-34 540 TP-34
410 TP-35 540 TP-35
410 TP36 540 TP-36
410TP37 S0 TPY
410TP-38 540 TP-38
410TP-39 540 TP-39

40TP40 540 TP-40
410 P41 540 TP4!
410°'TP42 540 TP-42
410 TP43 40 TP43
410 TP44 540 TP-44
410 TP45 540 TP-45
410 TP-46 540 TP-46
410 TP47 540 TP-47
410 TP48 540 TP-48

410 TP49 540 TP49
410TP-50 540 TP-50
410 TP51 540 TP-51
40TP-32 540 TP-32
410TP-53 540 TP-53
410 TP54 540 TP-54
410 TR.55 540 TP-55
410TP-5 540 TP-56
410 TR.57 540 TP-57

Errecmive LEneTH
e

Szamion MoouLts Rato or
-

r

y

@

cm

170
170
170
170
170
170

210
20
210
210
210
A0
0
210
200

h

& 2 £ 28 8 &8 & &
g€ E 8 88 88 8 8

—
)

()

m
]
]
]
0

710
70
710
no
no
710

®
oy
a9
410
438
40

%0
255
9
410
438
480

%40
255
79
410

%40
255
79
417
4348
480
669
787
76

©)
cm?
480
626
669
737

40
4348
40
62:6
669
787

410
438
480
626
669
31
950
1050
1133

410
438
480
626
669
187
950
1050
1183

-

Tﬁ) M.li!le Bot%m

U
cm?
77
87
950
1050

626
669
187
887
95:0
1050

626
669
87
887
950
1050
1330
1460
1590

626
669
%7
87
950
1050
1330
146:0
1590

Szamon
Moouis
AND

Ememve
Lenara Min
L

)

01024
01232
01819
0:1458

0-0882
(00342
01038
0-1249
0-1338
01479

00824
(-088 0
00970
01167
01250
01382
01750
01921
02092

00728
00778
0-0857
0-1081
01105
01221
01547
01698
01849

Equvauanr  MowsvrorInerta  Chom-Saomionas Axsa
e & b hh ok &
W, T Midde Bowm Top Midde Botom
@ o 0y a1 09 a4 (19

Nikgf) oo om'  om' om' o om

@G 139 45 SUE Wl 185 28

(5 143 42 TRE 155 191 27

HS(45) 201 466 TS 167 205 244

U(345) 245 S5 847 185 28 11

294(204) 1000 2343 432 119 155 191

294(294) 1346 2001 4676 128 167 205

294(294) 1239 245 345 416 185 228

64 (364) 243 4312 76 155 191 27

94 (364) 2501 4677 845 167 205 U4

64(%64) 2745 5145 6647 185 U8 21

120312 1070 M3 42 119 155 191

2(812) 11346 201 4676 128 167 205

312(319) 1239 245 545 1416 185 228

87(387) 243 472 722 155 191 27

07(387) 2501 4676 865 167 205 24

W7(B7) 245 5145 6647 185 28 27

467(467) 4676 845 1284 205 24 87

47(467) 5145 o647 147 18 A1 819

47(467) 5558 9957 1586 M8 295 M8

WI(%47) 5465 6892 1M4 B3 9T 127

WI(347) 6512 1000 243 101 119 155

M%) 3% 1289 45 120 1416 185

a1y 100 243 42 119 155 191

#1481) 1346 2501 4676 128 167 25

#re3y) 1289 245 545 1416 185 228

50(20) 243 4372 7926 163 191 27

505200 201 416 TBES 167 N5 244

50(50) 45 5145 8647 185 28 21




18 2713 (Part ). 1980

TABLE $ STRUCTURAL PROPEKTIES OF TUBULAR STEEL STEPPED POLES (BOTH HIGH TENSILE AND MILD STEEL POLES) — Contd
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HOTPS9 MOTPSY 250 560 940 438 669 950 0011 461 (461) 11346 201 4676 128 167 205
40TP60 S40TP60 250 560 40 480 737 1050 QA7 461 (461) 1239 245 5145 1416 185 228 ! -ﬂ-—o,
40TP6l S40TP6L 250 560 940 669 950 1330 Ol415  AST(SET) 243 4312 %26 155 191 207
HOTP62 540TP62 250 560 94 737 1050 1460 01553  557(557) 2501 4676 7845 167 205 244
410TP63 S4OTP63 250 560 940 796 1133 1500 01691  557(567) 2145 5145 8647 185 228 271 !
4OTP6+ S40TPS+ 250 560 94 950 1330 1710 01819  632(652) 845 1264 1874 4 287 926
40TP65 SHOTPES 250 550 940 1080 1510 1950 02074  632(652) 8930 1465 2142 21 %31 976 ar®
410TPG6 S4OTPG6 250 560 940 1138 1500 2050 0281  652(652) 9857 1586 2247 205 U8 %95 N

410TP.67 SOTP67 300 660 1040 669 950 1330 01279 604(604) 2343 4373 M6 155 191 27
410TP.68 540TP68 300 660 1040 737 1050 1460 01404  604(604) 25001 4676 845 167 05 44
410TP69 S4OTPGY 300 660 1040 796 1133 1590 01829  604(604) 245  Sl45  eee7 185 28 NI
410TP70 SOTP0 300 660 1040 930 1330 170 01644  T09(70.9) 7845 128 18M U4 207 32'6
40TP71 S0OTP7L 300 660 1040 1080 1510 1950 01875 709(209) 8930 1465 2142 281 331 36

%0

40TP72 540 TP.72 660 1040 1133 1590 2050 01971 700009 9357 15% 247 295 #8205

4I0TP73 SA0TPIS 340 740 1190 737 1050 1460 01227  GB4(684) 5145 8647 14170 28 21 N9
40TP.74 HOTRI4 340 740 1190 796 1138 1590 01336  684(684) 5558 9357 15060 248 295 48 -[-L
410 TP-75 519TP-75 0 40 1190 1080 1510 1950 01639  802(80-2) . 8930 14650 21420 21 31 36
HOTp76 SOTRI6 340 M0 1190 139 1360 2050 01723  802(802) 9357 1530 224710 205 M8 95

SOTRTT MOTRTT 300 840 1310 787 1050 1460  OI115  798(798) 5145 8647 14120 228 21 319
4I0TR78 SOTP78 300 840 1310 796 1133 1500 01214  758(758) 5558 9957 15360 248 205 U8
HOTP9 S40TP79 300 840 1310 1080 1510 1950 01489 836 (886) 8930 14650 201420 281 31 %6
HOTPS0 SH0TPB0 390 640 1910 1138 1390 2050  015%5 835 (88G) 9957 15360 22470 285 %8 994

Nore.— Equivalent wind load based on wind pressure of | 000 MPa (approx 100 kg/mmt) on flat surface,




181 2713 (Part IT) - 1980

DesioNATION

e
4108P- 1
410EP. 2
408P. 3

410 8P- 4
4108P. 5
410 P. 6
4108P. 7
4108P- 8
4108P. 9

4108P-10
410 SP.11
$10 SP-12
410 8P-13
410 SP.14
410 P15

4105P.16
410 8P-17
4108P.18
410 8P.19
410SP.20
410 SP-21
4108P.22
410 SP-23
410 SP-24

410 8P-25
410 §P-26
410 8p.27
4108p-28
410 8P:29

(

S W
40 SP- |

40 §P. 2
540 8P- §

540 SP- 4

SR 5

540 §P- 6
540 §P- 7
3408P- 8
5408p- 9

0 SP-10
40 8P-11
H08P-12
540 5p.13
540 8P-14
540 §P-15

40 SP-16
340 8P-17
540 SP.18
340 8P-19
540 §P-20
540 Sp-21
540 §P-22
540 P28
540 SP-24

540 P25
540 $P-26
540 P27
540 P28
540 P29

Ermecrive Lexomt
Ay

h

@
cm
120
120
120

170
10
170
170
170

h

®
cm
270
20
M

mn
20
20
20
2
20

0
0
0
50
0
RVl

0
20
0
L]
k2|
20
820
0
0

ki)
0
m
n
10

I

)

m

40
410
410
40
470
410
470
410
410

00

0

0
0

Section MoouLus

é:p Middle Boﬁsm

o
cm?
130
130
130

130
130
130
181
181
181

130
130
130
181
181
181

130
130
130
181
181
181
#o
%0
#0

130
130
130
181
181

©)
cm?
181
219
255

181
A9
25
#0
#0
%0

168
A9

%o
410
410

410
626
626
626

181
29
255
#0
410

om!
%0
410
480

%0
410
480
62:6
66:9
17

30
44
480
626
66:9
737

#0
410
40
626
669
17
887
950
1050

%0
410
180
626
669

Ramio or

Seorion

Mopurus
AND

Errecrive
Laxort Min

RIL Min
(®)

(-062 4
00752
0088 1

00571
0-0689
0:0807
0-1052
0n24
0-1239

00548
00661
00774
01010
01079
0-1189

00507
00612
00716
0-093 4
00999
01100
01524
01418
01567

0:0472
00569
0-0667
0-0869
00929

(Clauses 5.2 of Past I end Y117
::ﬁg _ MoumLor INeTIA ) rC_uol‘Sl(:‘llom\l. Am‘ ml
" T{)lp Ml Bothm TAoi: ik Do m
® (0 (n 0y 03 (4 05 (1§ ()
N(kgf) em' em em' em em em' em em
180(180) 4944 6031 1944 74 &M 127 0 2
186(166) 494 9738 243 T4 108 153 0 B
194(194) 4944 11346 245 T4 128 185 N0 2
198(198) 494 8031 194 T4 &M 127 N 2B
18198 494 G M3 T4 108 155 N B
198(198) 4944 11346 245 T4 128 185 0 2
420242) 8031 1944 492 &M 127 191 B W
M2(42) 831 1944 4676 874 127 05 B N
W042) 03 1964 S5 BM 127 N8 B W
01(201) 494 8031 1%4 T4 87 127 N0 B
WY 494 8138 M3 T4 108 155 N B
01 (01) 494 M40 245 T4 128 185 20 2
15(245) 8031 144 432 8™ 127 191 B %
45(245 8031 243 466 874 155 25 B N
H5(245) 8031 2343 5145 8™ 155 28 28 N
QL) B4 W3 1% T4 B 1T N B
ALQL4) 4944 813 243 74 108 155 N0 28
401 4 36 245 T4 128 185 0 B
201 (261) 8031 1944 432 814 127 191 B XN
BL261) 803 144 4676 8 127 W5 W %
%121 8031 2543 45 84 155 28 B W
20(320) 1044 4372 7326 127 191 27 % 3
29(329) 1944 4372 45 127 191 24 Y
09(329) 1944 42 84T 127 181 21 KN %
M) B4 NI 94 T4 M 127 N B
2230 494 9B 243 74 108 155 0 2
20(250) 494 11346 245 4 128 185 0 B
2 (282 8031 1944 4972 8M 127 191 B
282(282) 8091 248 4676 &M 155 205 8 ¥

TABLE 4 STRUCTURAL PROPERTIES OF TUBULAR STERL SWAGED POLES (BOTH HIGH TENSILE AND MILD STERL POLES)
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TABLE ¢ STRUCTURAL PROPERTIES OF TUBULAR STEEL SWAGED POLES (BOTH HIGH TENEILE AND MILD STEEL POLES) ~ Caid
Ramoor  Eguwvauser

DznoxaTioN

M

(o Ao

410 8P
4108031
408p 82
410 8089

410804
4108P-35
410 87-%
410 8p-%7
4108p-38
410 8239

410 8P40
410 8P4
410 SP42
410 Sp43
410 8244
410 P45
410 8P4
410 8247
410348

4108p-49
410 8250
410 8p:51
4108282
408R53
410 8P.54
410 8P.85
410 8P.5%
410857

540 8P-30
540 8P31

540 SP-” '

540 8999

540 8P-34
540 SP-35
540 8P
540 SP-37
540 8p-88
540 8-%9

540 8P40
540 8P41
540 SP42
540 SP48
540 8P4
40 SP45
340 SP46
540 SP-47
54 SP48

540 SP49
540 8P-50
540 8P-31
540 8P-52
540 8p-53
540 8p34
540 SP.85
340 8P.56
540 8P.57

Emonve Lavotd

Szenon Moovrs

[

h

20
0
20
20
0
20
0
9
M

h

®
om
m
0

870

g 8 g8 8 &

B

& £ &8 &2 &8 & 8 & 8
g2 g8 ggg g 8

AJ

by

®
m
]
m
m
/]

n
00
n
710
n
il

g |

181
181
181
o
o
#o

181
18
181
%0
340
o
626

66

181
181
161

o
%0
26
626
26

U

40
626
626
626

410
410
440

826
626

4o
40
10
626
&6

887
87
87

410
410
40
626
626

87
87
950

950
1050

6026
669
%7
887
950
1050

626
669
87
887
9540
.105'0
1330
1460
1530

626

669
"7
887
950
1050
1380
1460
150

L)

Spomon Wom Loap ~

‘MoouLus

01024
01282
01819
01458

00882
00942
01088
01249
01998
01479

00824
00880
00970
01167
1250
01%2
01750
01921
0:2092

00728
00778
00857
01031
01105
¢121
01547
01698
01849

Nikg)

2% (289)
8 (48)
4 (44)
w8 (44)

295 (205)
25 (%5)
295 (20:5)
%6 (3:6)
%66 (36-6)
%6 (%:6)

318 (31:9)
318 (31:9)
313 819)
%7 (387)
%7 (887)
%7 (3%7)
164 (464
464 (464
464 (464

1 (341)
37 (347)
7 (347)
81 (481)
£81 (181)
1 (81)
516 (516)
816 (516)
816 (516)

Mouer or Inpatia Crow-Saomonat,

o

Ay

h
Top

(10)

8031
1964
1944
1944

8031
a1
31
1944
1944
1964

8081
041
31
1964
1944
1944
#12
912
#12

8031

801

081
19¢4

1944

1944
#12
#12
#12

h

()
cmt

2343
412
12
412

2848
3
%3
472
12
412

243
2943
i
4412
412
4812
1826
7826
7826

%3
2343
S5
472
#12
412
7826
126
(2]

L 4

Middle Bottom Top Middle Bottom

(12

8145
26
845
8647

472
4676
Sed
71926
845
8647

472
416
5145
1826
1845
8647
12640
14170
13%0

#1
4676
5145
7526
845
647
12860
14170
15%0

)

84

874
&M
81
121
127
121

L1
&1
8
127
127
127
191
191
191

81
L]
874
127

127
191
191
191

4

(19

158
191
191
191

155
135
15
191
191
191

155
159
153
191
191
191
21
7
27

155
153
155
191
181
191
27
27
U4

)

4

(19
om?
28
29
%4
1

191
25
248
2
%44
1

191
205
248
a2
U4
1
87
89
4

191
05
us
a7
U4
il
819
89
e

Joorr
Lavotn
——

h

h

{16) (1n)

4]
]
%
%

pA]
3
8
0
%

bi]
3
A

bi]
3
n

8
95
¥

%
85
8
%

L
8
%

S

=

%
%
%

s

k3

tAL Yyi
! )
L
-
0,
f
o
0

(Contirued)
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Danonanion

410 8P-58
410 8p-59
410 8p60
410 8261
4108p62
410 8P63
4108p64
410 8P65
410 8P-66

410 8P67
410 8768
410 8P-89
410810
410 8271
410 8P-72

4108p.78
410 8774
410 8P.75
410 8P-16

408p.77
410 8P-18
410819
405240

M

30 8p.58
0 8P.59
540 8P60
540 8P4l
540 8P-62
840 8p63
540 8P.64
540 8P-65
540 8266

540 8p67
40 8p.68
540 8P69
540 8p.70
540 8P.71
540 8p12

540 8978
540 SP-14
0 8p-75
540 8P-76

40 8.7
540 8.78
408P.79
540 880

TABLE 4 STRUCTURAL PROPERTIES OF TUBULAR STEEL SWAGED POLES (BOTH HIGH TENSILE AND MILD STERL POLES) ~ Cmid

EmonveLavomt  Snomow Moo Ramoor Equvatewr  Momworbmyma  CaowSomowavAmsa  Jooer
o~ - Ssomow  Wom Loan - A Lavory

r o N -~ \ -

"h"%épuﬁ'aeno&mum“ " TﬁpMi&dleBo&nTﬁ)Mﬁthﬁhm

Lo B
2L Mi

& ® ® @ 0 @y 0 ) 4 5 (e @)
' o om Nigh em® e e oo em' o' m e
U0 626 887 00044  AG1(461) 1964 4302 TTR26 127 191 BT N %
#0626 950 OI0I1 46L(46) 144 4872 TV 127 191 U4 N %
0 626 1050 017 461(461) 1964 4372 BBGAT 127 191 D1 N B
626 887 1980 Ol415 5S8(5H3) 4972 TR6 12840 191 27 87 B 4
626 87 1460 01553 53(558) 4372 7526 14170 191 27 819 9 4
626 950 150 01691 9 (558) 4902 B4 | 536~6 91 %4 U8 B 4
887 1380 1710 Q1819  647(647) 7326 12640 18740 227 ' 87 26 40 8
887 1330 1950 02074 G4T(G47) 7526 12040 21420 227 87 N6 40 4
887 1330 2050 0281 G47T(547) 7926 12840 22470 27 %7 N5 0 4

,\
2
—
Lo
—_
=

B
E E & &8 g g 8
£ £ £ £ 8 EEELE L LB

g

660 1040 626 887 1330 01279 600(600) 4872 %26 12840 191 27 87 9B 4
660 1040 626 950 1460 01404 600 (600) 43712 RS 140 191 244 819 %5 M
660 1040 626 1050 1390 1529 G00(600) 4372 6647 15360 191 21 U8 B 4
660 1040 887 1380 1700  Ole44  q02(02) 7926 12040 160 27 87 N6 N 4
660 1040 687 1930 1950  ¢1875 02 (M2) 7826 12640 21420 27 87 N6 M 4
660 1040 887 1330 2050 G971 02002 7826 12840 2470 27 87 N5 4 4

01190 626 950 1460 01227  Gee(o4) 4372 THAS 1470 191 A4 819 85 4
0 1190 626 1050 1530 01986 004 (64) 4372 8647 13%0 191 21 U8 B L
MO 1190 887 1830 1950 01639  902(%2) 726 12840 21420 27 87 6 4 4

28 E £ £ £ g&88888 &

840 1310 626 950 1460 QLIS 7%0(788) 4312 T84S 14170 191 44 319 85 4
§40 1310 626 1050 150 o124 73(198) 4372 6647 1360 191 201 M8 35 A
M0 1310 887 1330 1950 01409 E19(878) TS26 1240 21420 7 BT N6 M 4
90 01310 887 1930 250 01565 813 (979) 732-6 12060 2200 227 27 %5 4H 6

g 2

No — Equivalent wind load based on wind pressure of 1 000 MPa (spprox 100 kgram?) on st surfhce.

01190 887 1830 2050 01723 %2(%02) 7826 L2840 22470 7 87 5 K 4

»
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IS : 2713 (Part ITI) - 1980

Indian Standard

SPECIFICATION FOR
TUBULAR STEEL POLES FOR
OVERHEAD POWER LINES

PART il SPECIAL REQUIREMENTS FOR POLES MADE FROM
STEEL OF TENSILE STRENGTH 540 MPa

(Second Revision )

1. SCOPE

1.1 This part covers the special requirements for
tubular steel poles of circular cross section made
of steel of minimum tensile strength 540 MPa
overhead power lines. The general requirements
arc covered in Part I.

2. DESIGNATION

2.1 Tubular steel stepped and swaged poles con-
forming to this standard (Part III) shall be
designated as 540 TP and 540 SP respectively,
followed by a serial number as shown in col 1 of
Tables 1 and 2.

Example: 540 SP 12 IS 2713 (Parts I and III)-
1980

3. TUBES FOR THE MANUFACTURE OF
POLES

3.1 The tubes for making poles shall conform to

grade YSt 310 of IS :1161-1979* except that

a) Manual metal arc welding process may also
be used to manufacture tubes.

b) Cold bend test need not be conducted.

#Specification for steel tubes for structural purposes (%hird
revision).

23

3.1.1 For mechanical test the tubes shall be
sampled as per IS : 4711-1974* depending on the
number of tubes in the lot to be inspected.

4. PHYSICAL REQUIREMENTS FOR
FINISHED POLES

4.1 The steel sample obtained from the finished
pole when tested in accordance with IS: 189%4-
19721 shall show a minimum tensile strength
of 540 MPa (550 kgf/mm?®) and a minimum
percentage elongation specified in 10.1.1} and
10.1.1.1 of IS : 1161-1979%.

5. DIMENSIONS AND STRUCTURAL
PROPERTIES

5.1 The dimensions of poles shall be as given in

Table 1 for stepped poles and Table 2 for swaged

poles. Useful properties of these poles calculated

tl)n t}:ie2basis of dimensions are also given in Tables
an .

52 A few structural properties which are useful
in designing the poles are given in Tables 3 and 4
of Part II of this standard.

1 MPa = 0-101 972 kgf/mm®.

*M for sampling of steel pipes, tubes and fittings
(first revision ).

IMet.hod for tensile testing of steel tubes ( first revision ).

?Spt)sciﬁcation for steel tubes for structural purposes (third
revision),
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Desanas  Ovare
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Lanoti

L

@
(m)

M

0
0
700

MTPI
MOTP-2
TP 8

150
1%
1%
15
%
150

MO TP 4
MOTP- §
MO TP §
MOTP 7
M0TP- 8
MTP- 9

800
800
800
800
80
800

540 TP-10
MOTRI
0 TP-12
MO TP-18
MO TP-14
540 TR-15

850
8%
8%
8%
350
8%
8.5
8%
8%
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MR
HOTRI
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0T
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540 TP22
M0 TP2
HOTP24
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@
(m)

1125
12
125

125
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125
125
125
125

TABLE 1 STEPPED POLES MADE FROM STEEL OF ULTIMATE TENSILE STRENGTH 340 MPs (33 kyf/mm')

Lo

ArpLtp  Asavi
ROUND
H

)
(m)

030
090
0%

0%
0%
0%
0%
0%
0-%

0%
0%
0%
0%
0%
0%

0%
030
0%
0%
080
0%
0%
0%
0%

FROM
Tor
ATA

Dutance

Huw

(=]

@
(m)

375
575
575

625
6:25
625
625
625
6:25

650
6:50
650
650
6:50
650

0
10
100
100
100
00
700
00
00

5

Wawe
Twicx
N

®)

(mm)

365
450
540

365
L
540
3
485
540

365
45
540
450
485
540

365
45
340
%
485
540
45
485
340

Smam
—r—
hyx hyx by

(N
(m)

360 1-70x 170
3,60 170 % 1-70
3:60%1.70x 170

400x1-75x 175
400x175x 175
400x 175x 175
$00x 175 175
400x 175 175
400x1-75x 175

440x 180 180
440x1:80x 180
440x 180 1-80
440 1-80x 160
440x 180 180
440x180x 160

450x200x2:00
450x200%2:00
$50x200x200
450x2:00x 200
450x2:00x 2400
430x200x2:00
430x200%200
430x200x2:00
450x2:00%2:00

(Clauses 2.1, 5.1 end A4LL1)
Ovnpe ~ ArpRox
m W:z'om'

Pots

D D D

® ®
() (g

1143x889x761 60

1143x889x%61 78

1143x889x761 &7

1143x889x 761 6

1143x689x76:1 79

1143x889x761 M

1397x1143x889 97

1997x [14:9x889 105

1897 1143x889 116

1143x889x761 69

1143x889x76:1 88

1143x889x764 101

1397x1143x889 104

1397x1143x689 113

1397x1143x689 125

1143x889%761 73

1143x889x761 &

1145x889x76:1 106

1997x1143%889 110

1997x1143x889 119

1397x1143x889 192

1651x1997x 1148 134

1651x1997x 1143 145

1651x1997x 1133 160

Cror Wonxnvo Load Loan ror

low  Copplng Braki
ppling  Br
Load

Breax-
N0
Sz vor

Excszonve
13 mm

2 25

1) (13)
Nig) N

(10)
N(egf)

(14
N(egl)

(i
N(kgf)

390 (345 2990 (244 1200(122) 1340 (137) 1640 (167)
4060 (414) 2800 (294) 1440 (147) 160 (166) 1970 (201)
4750 (404) 3970 (S4) 1690 (172) 1900 (19%) 2300 (295)

$00(S14) 2190 (228) 1090 (111) 1240(126) 1500 (158
$720(379) 2640 (269) 1320(195) 1490 (152) 1800 (18¢)
4350 (¢4) 9090 (315) 1550(158) 1750 (178) 2120 (216)
5680 (579) 030 (411) 2020 (206) 2280 (282) 2760 (281)
6060 (518) 4900 (439) 2150 219) 2420 (247) 2940 (300)
6680 (6B1) 4750 (484) 2310.242) 2670(272) 9250 (33)

2960(302) 2100 (214) 1050 (107) 1190 (121) 1440 (147)
$620(369) 2570 (262) 1280 (131) 1450 (M48) 1760 (17)
4180 (426) 2960 (%02) 1480 (151) 1670(170) 2030 (207)
540 (555) 9860 (394) 1980 (197) 2160 (22) 2650 (20)
5600 (598) 4130 (421) 2070 (211) 2320 (187) 2620 (268)
6410 (654) 4550 (464) 2280 (282) 2570 (262) 8120 (316)

2M0(9) 1940(198) 91 (99) 1100(112) 1350 (1%)
$300(337) 230 (2%9) 1180 (120) 1320 (1%8) 1610 (164)
3000 (394 2750 (280) 1370 (140) 1350(158) 1870 (191)
5060 (514) 9500 (365) 1780 (182) 2020 (206) 2450 (206)
5380 (49) 3820 (3%0) 1910(195) 2160 (220) 2620 (267)
5980 (605) €220 (430) 2110.215) 2970 (242) 2880 (294)
7040 (728) 5070 (517) 2550 (238) 2850 (291) 8470 (3%4)
7650 (760) 5430 (554) 2720 (277) 3060 (812) 8720 (379)
8450 (862) 6000 (612) 3000 (306) 3380 (345) 4 110.(419)

Loap yor

PrauaneNt  TespORARY
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1575 mm

(1)
N

" (1)
0 @)
9 (101)

5 (61)
16 (1)
8% (85)
1980 (14)
1470 (150)
11620 (165)

50 (54)
67 (65)
"5 (1)
1290 (128
1 300 (133)
1400 (147)

a0 W
0 (50)
%9 (59)
9l (o7)
1020 (104
1120 (114
1660 (169)
1780 (181)
11950 (199)
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TABLE 1 STEPPED POLES MADE FROM STEEL OF ULTIMATE TENSILE STRENGTH 540 MPs (35 kyf/man') ~ Cod

Dasiona. Ovise Pt Loao Huomr Waw Sun Ounme
mox AL mo Aepump Asove T Dtz
Lavors Deety mow Chouvo New  hXhyxh or Smm o
L Too H st P12
ATA D| D| Dl
Duranc
m @ ® ® 6 6 U] ® @)

@ @ @ @ (@ (o) (ke)
HOTPS 900 150 080 M0 865 480x210x210 1143x8B9xT61 L
MOTP26 900 180 00 T80 450 480x210x210 1143x889x76:1 %
MOTPY? 900 150 030 S0 540 480x210x210 143x889x761 118
SHOTPS8 900 150 090 70 450 480x210x210 1997x1143x889 117
M0TRO 900 150 080 TS0 485 480x210x210 1997x1149x889 12
MOTPS0 900 L0 00 T30 540 480x210x210 1997x1149x89 140
SM0TPSL 900 130 080 A0 4% 480x210x210 165110971148 1R
MOTPR2 900 130 00 750 485 480x210x210 1651x1807x1143 154
MOTPSS 900 150 080 750 540 480x210x210 165118871148 170

MOTPH 950 160 060 770 450 490x230x2%0 1997x1148x889 12
MOTRSS 950 180 060 770 485 490x230x2%0 1997x1l49x889 198
MOTRIS 950 180 060 770 540 490x230x230 1997x1143x89 14
MOTRST 950 180 060 70 450 4%0x230x230 16¥IxISHTXIMS 149
MOTPIS 950 180 060 70 485 490x230x230 165Ix1897x1143 16l
MOTRS9 950 160 060 770 540 490x230x230 1651x1397x1148 178

MOTP40 1000 180 060 820 450 520x240x240 1597x1143x889 129
MOTR4L 1000 180 060 820 485 520x240x240 1997x1143x889 140
MOTPAY 1000 180 060 820 540 30x240x240 1397x1143x889 195
MOTP43 1000 160 060 820 450 520x240x240 1651x1%97x148 187
MOTP44 1000 180 060 820 485 520x240x240 1651x197x1143 1IN0
HOTP45 1000 160 060 820 340 520x240x240 1651x1837x143 188
MOTP46 1000 180 060 820 485 520x240x240 1987x1651x1897 202
MOTPAT 1000 180 060 820 540 520x240x240 1937x1651x1%97 22
SMOTP48 1000 180 060 820 590 520x240x240 1987x1631x1897 M4

-

SOTRA) 1100 180 060 920 450 HOOX270x2T0 197x143x889 141
MOTPSO 1000 100 060 920 485 560x270xRT0 197x[143x889 158
SMOTRSI 1000 180 060 020 340 BGOX2I0x20 1997x1143x89 169
MOTRAR 1000 190 060 920 4% 560x20x270 1651x1897x148 179
MOTRSS 1000 190 000 920 485 SG0x2T0x270 1651x1997x1l4S 187

Ampox  Baaaxe  Camre
Waorr  mo o

Loao  Loa
(10) (1)
Nigh)  Niegf)

2550.260) 1810 (185
S0 (M8 2810(22)
$600(367) 2560 (261)
4690 (478) 3920 (359)
5010(311) 9560 (363
5520 (568) 9920 (K0)
6630 (678) 4720 48)
7120128 5050 515
1860 (802) 5580 (5

4760 (45) 370 ()
5080 (316) 3610 (368
5600 (571) 9970 (405
6740 (887) 4790 (488
7200 (19%) 5130 (229)
7970 818) 5660 (57)

M5 3180820
4750 (484) 3370 (344
5280 538) 3710978
6300 (642) 4470 (456)
6750 (688) 4790 (488
7450 (760) 500 (M)
9440(969) 6710 (6B4)
10400(1087) 7960 (7%0)
11%00(1 181) “8010 817)

$920 (400) 2760 (284)
4200 (428) 2990 (%04
AR0(4TT) S200 (W)
5560 (57) 3950 (403
5900 (608) 4240 (483)

Woaxmva Loan Loap yon

Loa ror

Pownaxt Trsonany

14
W M

13 mm
]

R )
Nig)  Nig)  Nigf)
0 () 100(104 1260(126)
1090 (111) 1280(128) 1430 (1%)
1200(1%0) 140(47) 1750 (17)
1670(170) 1870(191) 2280 250
L780(181) 2000 (204) 2430 (49)
1960 (200) 2210(22%) 2690 (2m)
2963 241) 2680 (21) 9240 (3%)
2530(2%8) 2840(20) 9460(8%9)
2790 (285) $150(321) 9820 (%)

160(17) 1900(194) 2810.2%)
1800 (184) 2030 (207) 2470 (252
1900 (208) 2260(28) 270 (8)
2990(24) 2700 (215 9280 (3%4)
2560 261) 2880 (294) 8510 (%)
200 (289) $190(325) 9870 (%95

1380 (161) 1780 (181) 2160 (20)
1690 (172) 1900 (194) 2300 (285)
1850(189) 2090218) 2540 (2%)
24028 250(7) S050(812)
2990(24) 2700(25) 3200 (3%)
2630(270) 2990 (304 9620 (%9)
$350(342) 3760 (35) 459 (46)
S600(07%) 41028 50K (514
4010(48) 4510 (450) 5490 (5%)

1990(142) 1570(160) 1900 (194
L0(1%2) 1630(171) 2040 (208)
160 (167) 1840(188) 2250229
19 (01) 2280(227) 2710(276)
2120(216) 29006y 2690 (295

Darsemon

o
157:5 mm

(15

N(egf)
" (M)
@)
al )
()
2 &)
9 )
130197
140 (14)
1590 (180

5 (76)
% ()
83 ()

1300 (188)

1990 (142)

1540 (157)

618 (89
8 (1)
"% (4

1070 (109

1150 (117)

1260 (128

1890 (1%9)

200 (218)

2270 (281)

@ (8
8l W)
%0 (3)
" ()
% (80)

(Contiend)
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TABLE 1 STEPPED POLES MADE FROM STERL OF ULTIMATE TENSILE STRENGTH 540 MPa (38 bgf/mum')— Conid

Ovire Puant- Loap Hmomr Waw Stn
ALL
LmLm Derrn rroM  GROUND  NESS

Tor

Desiona-
TIOM
By hyx by

ATA
Disrance

@ -~8 @ 6 © {n
(m) (m  (m)  (m) (m)

]

(mm)

40 TP-34
540 TP-55
540 TP-3
HO TP

11:00
1100
1100
1100

1-80
180
180
180

060
060
060
060

540
48
0
59

920
920
920
92

360x270x270
560x270x270
§60x270x270
§560x270x270

40 TP-38
540 TP-59
540 TP-60
540 TP
40 TP-62
40 TP-63
540 TP-64
0 TP65
40 TP-66

1200
1200
1200
1200
1200
1200
1200
1200
12:00

200
200
200
200
20
20
200
200
200

060
060
0-60
060
060
0-60
0-60
0-60
060

1000 4%
1000 485
1000 540
100 485
1000 540
1000
1000 485
1000 560
1000 59

380x310x3:10
380x310x310
580x310x3:10
380x%10x310
580x310x 310
580x310x%10
580x310x$10
580x310x3:10
780x310x310

1300
1300
1300
1300
1300
1300

200
20
200
20
20
200

540 TP67
540 TP-68
540 P69
540 TP-10
TP
540 TR-12

0-60
060
060
060
0-60
060

1100
1100
110
1100
110
1100

48
40
390
485
380
5%

580360 360
380x3:60x 360
5:80x3:60x 60
580x 360 3-60
580x3:60x 360
580x 360360

1450
145
1450
1450

20
20
20
20

540 TP-18
MO TP-T4
40 TP-15
40 TP-76

060
060
060
060

1250
25
1250
125

540
5%
560
3%

6-50% 400 4:00
6:30%400x 400
6:50x4 00 400
6:50% 400 400

2%
2%
2%
2%

S TR-T
540 TP-78

1600
1600
1600
1600

060
060
0-60
060

1870
1370

540
5%
560
59

100x450% 450
T00x4 50x 450
40 TP9 1870 T00x450x450
540 TPS0 1970 100x430% 450

Nors 1 ~« Based on assumption that steel weighs 7-85 glemn?,
Nors 2 ~ Before making a selection of pole it is

Quree

N0 AepusD ABOVE THICKe ,——Ae—em DranzTin

or Smeps
A

0, b, D,
®

(mm)

1651x139-7x 1143
1937x 1651 x 1997
1937 1651 1397
1937 1651x 1397

1651x199-7x 1143
16511397 114
16511397 1143
1997x1651x 1397
1937 165:1x 1397
1937 1651 1397
2191x1987x 1651
A91x19%7x 1651
29:1x1937x1651

1937x 1651x 1387
193716511397
1937 165:1x 1397
2911937 1651
2% 1x1937x 1651
29 1x1937x 1651

1937x 1631 %1397
1937 165:1% 1997
A91x1957x 1651
AUP1% 19371651

1997x1651x 1897
1987x1651x 1397
291x1937x 1651
29119871651

ng on the relevant electricity rules to obtain the working load of the pole. Values of
Mdtwdmg pole.

are boh givenin Table | for

oo, The user will have to calculate the working loacs if di

ArrRox  Breax-  Carm Woaxmo Loap Loap rox

Weokr o
or Loap
Pore
13 mm
2 25
(12) (19) (14

Nig)  Nig)  Nigf)

2000(239) 2640(269) 9210(327)
2060 (%02) 3390 (340) 4060 (414)
$260(3%2) S6T0(374) 4450 (434)
3540 (361) 9990 (407) 4840 (494)

@ (o
() Nikgt)

(1)

N(egf)
6590 (672) 460 (4T)
B340 (851) 5920 (504
9160 (9%4) 6500 (569)
9970(1017) 7080 (122)

26
bii]
U6
%8

187
20
n
A4l

5090 (319)
5450 (5%)
6020 (514)
1630 778)
% 8%0(34)
2 9120 (6%)
79 9820(1001)
319 11200(1 14)
3% 11800(1 199)

3610 (369)
$870 (395
4280 (4%)
5410 (330)
5940 (606)
6470 (660)
6970 (11)
1940 (810)
8340 (851)

1800 (164) 2040 (208)
19%0(197) 2180 (222)
2140 (218) 2410 (2%)
27100276) 300 811)
2070(%038) 3350 (%)
3240 (3%0) 3630 (37)
3400 (355) 3920 (40)
3970 (K05) 4470 (%6)
4160 (626) 4710 (4%0)

2400 (2%)
260 (270)
2920 (2%)
$710(98)
4070 (415)
4430 (452)
4770 (4%)
5440 (55)
5720 (59)

= 3

2% 689 (703)
2 75007
08B0
00 880004
33 10100(1031)
32 10600(1084)

4690 (49)
5970 (58)
5850 397)
6300 (642)
7180 (732)
1550 (170)

2450 (250) 2760 (81)
2690 (274) 3030 (309)
2000 (299) 330 (3%)
3150 (%21) 3550 (362
3500 (366) 4040 (412)
3700 (385) 4260 (434)

$350 (1)
$680 (379
4010 (49)
4810 (4%9)
4910 (301)
5170 (21)

819
L
8
L

3220 (328)
$500 (357
430 (4%9)
4510 (40)

6620 679
7210(755)
8840 %01
9290 (1)

4700 (479)
510 (522)
6280 (540
6590 672

2950 (20)
2560 (261)
$ 140 (320)
§300 (3%6)

2630 (210)
2880 (94)
$530 (3%0)
$720 (9)

9l
L]
Ul
L

60I0(61S) 4270(435) 2140(218) 2400 (245) 2920290
§550(608) 4650(474) 2520287 2620(267) $1%0(12Y)
BO0BIS) 5700(581) 2650 (1) 922 (328) 3900(%9)
8440(861) 9% (611) $000(X6) 3370 () 4100 (418)

t facdor of sfety other than those stated above are applied.

N0 ettt Ameemememy  PrMANTNT
Lo Crippling Breaking  Sgrwor  Drmzomon
Load Lod  Exczzomvo

Loap ror
Trrorany

or
1575 mm

(19)
N(ee?)

%3 (3)
13%0(1%)
1430 (146
1350 (158

(%)
538 (60)
47 (86)

971 %)
1070 (109

1160 118)
1490 (150)
1680 (17)
1760 (179)

6971
165 (78
834 85)
1060 (108)
1220 (126)
1270(1%)

520(59)
3 57)
814 (89)
838 (87)

882 (39)
W)
8 61)
628 (54

necemary fo iabl fcto ofsfty which has o be applied o breaking load o thecrippling load of the ple s the cae may be
e s mmﬁm.wa-ﬁwzm%m&mn

h

U]

Y
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Disoxas  Overe
e AL
Laxg

M0 8P|
5408P2
540 8p8

540 8P4
408p5
0 8p6
087
084
34089

0810
MO8pI1
M0 812
M0 8P.18
M08P.14

SRS

40 8P-16
MO 8p17
408p.18
LA
L ]
540 8p21
08P
5408p.28
540 8P.2%

540825
408p.26
8

| i R85,

1]
]
%
%
%
5]

800
40
80
800
800
&0

8%
8%
L]
8%
830
8%
850
8%
8%

$0
$00
400

P
™0
Do

(a)
12
145
145

0%
3]
0%
0%
080
050

0%
0%
0%
030
030
0%

(2]
0%
0%
]
(]
0%
]
040
03

0%
(L]
0%

LI
578
57

628
2
62
62
62
625

650
650
L]
630
650
690

10
100
0
10
0
0
"
100
0

%
(L]
3]

TABLE 2 SWAGED POLES MADE FROM STEEL OF ULTIMATE TENSILE STRENGTH 50 MPa (35 kef/mmn')

(Claws 2.1 ond 5.1)

uvo  WomxmoLoao  Loaoror  Loapror
Vb e e T o hem
B0 L A &R e o e e
0 150 10 L4SxS65 SBOxSIS TBIxSS 620 9SG0(MS) 2300(4) 1200(122) 1MO(I%T) L640(16T) 785 (80)
0150 150 I4Sx4%0 8BOx405 THIxSS  TH0  4060(44) 2080(204) 10(147) 16%0(166) 1970(201) 941 (%)
010 M0 LHSX5H0 BBOx4B) THIx3ZS 850 4750(484) 3S0(4) 16%0(172) 100194 2500(2%) 10%0(11l)
#5010 L% I4SxS6 89x3 T61x32 67 S0M0(314) 210(23) 1090(M) 12U0(126) 1500(15})  628(64)
€50 150 150 leSx4%0 B89x405 TBIx32 79 ST0(319) 2640 (269) 1320.(135) 1490(152) 1800(184)  745(76)
A5 150 150 L4Sx540 889x485 T6IxSD5 9 4350(44) S00(315) 1550(18) 1750(178) 2120(216) 87 (89)
A50 130 150 1907x450 TWASx$65 B09x3L 9T 5680(19) 4030(4ll) 2020(206) 2280(282) 2760 (281) 1400 (143)
A5 10 150 1907485 [43x865 889325 103 600 (618) 4%00(4%9) 2150(219) 240(:47) 2940(%0) 1480(I5I)
450 150 150 1907540 1143365 8B9x32 110 66B0(68I) 4750(484) 237(;(242) 2670(272) 3250 (381) 1600 (1683)
450 175175 U4SxS65 BB9X325 T61x325 0 2060(302) 2090(214) 1050(lo7) 1190(121) 140(147)  SN0(3)
450 175 15 1148x450 869405 T6Ix325 83 3620(%9) 2570(262) 1280(181) [450(148) 1780(178)  619(6)
450 LT 175 L149x540 BO9x485 T61x32 97 4160(426) 2960(%02) 1480(I81) 16n0(170) 200007 76
450 175 175 1807x450 1149x365 89x325 101 5440(555) 9060(304) 1930(197) 2180(222) 2650 (200) 1180 (120)
450 175 175 1397x485 1149x450 889x325 1l 5820(593) 4130(420) 2070(201) 2820287, 2820(268) 1280 (18N)
£ 175 175 197x540 143x450 889x325 119 6410(6%) 4550(464) 2200(282) 2510(%82) S10(318) 1970(140)
S0 195 175 L148xS65 8B9x85 ToIxSD 15 2M0(9) 1940(198) 971 (%) 1100(112) 1330(1%) 481 (44)
500 175 175 1M48x4%0 B89x405 T6:Ix$25 89 3300(37) 2%0(289) 1160(120) 1320(1%5) 1610(l64) 510 (32)
00 FT5 175 L49x340 839x485 T6x325 104 9860(3%4) 2750(260) 1870(140) 1550(158) 1870(191) 598 (61)
B0 LTS 75 197x430 14Sx365 8B9xS25 109 5040(514) 3560 (365) 1750(182). 2020 (206) 2450(2%) 961 (%)
500 175 175 1907x485 143x865 889x325 115 5300(M9) 3820(30) 1910(195) 2160(220) 2620(267) 1010(108)
500 M5 115 187x50 ISx4d0 889x325 129 59%0(605) 4200(4%0) 2110(215) 2370(42) 2880204 11%0(115)
500115 175 1651x450 1997x450 149x865 M1 7140(128) S070(517) 25%0(258) 2850 (291) $570(854) 1730(1%6)
Y017 175 16BIx485 1997450 143x565 18 TG0 (M) 5430554 2720(277) 3060(312) $720(379) 1820 (166)
500 15 175 1650540 1997x450 1143x%65 158 0450(862) 6000 (612) 3000 (306) 8300 (345) 4110(419) 1970(201)
500 200 200 IM3x365 89x325 76Ix825 T8 2%0(20) 1810(185) %2 (%) 1020(104) 1240(126) 988 (W)
S0 200 200 I4Sx%0 BOxk05 76Ix825 @ S00(3IS) 2180(22) 100(111) 1290(125) 1490(13) 42 (4))
2 2-00‘ [43x540 BOx485 760325 108 S600(%6N 2560(261) 1200(1%0) 140 (M) 170(1%) 461 ()

— ;

(Coni)

8
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TABLE 2 SWAGED POLES MADR FROM STERL OF ULTIMATE TENNLE STRENGTH 540 MPs (55 kyf/mm') —Cond .

Desova- Ovix Pu low Huomr LowmorSwomow  OviosDwoma o Twaons  Ammox  Baow  Cromme  WomoLow  Lowre  Lowmn
N AL D0 AP AMVE (A or Ssomos Waowr  Low Low P Tawvorany
Levots Daeta  tno Grouwo Botwom Middle Top A y orPois Glld Colls  Sermor Demso
nk H K h & Bowom Midde Top 1 5 Exawme  moxor
L Torar $am  155mm

ADn

TANOR
PR BARRAN A A WK e e e W
S08P28 900 130 030 M50 S0 200 200 1897x450 1149x365 G89xI5 LS 46%0(476) S20(9) 1670(10) 1870(191) 2200(2%2) 745 (76) h
S08P9 000 150 O30 70 500 200 200 1997x485 143x450 889x325 125 SOI0(SL) S360(363) 1780(161) 2000(204) 24%0(246) 814 (8Y) o
HOSPS0 900 130 030 M50 500 200 200 1S97x540 L49x4B0 889x3L 13 SR0(%I) S90(HO) 1960(200) 2210005 2690(24) 888 (X) ‘
SOSPL 900 150 0% 750 500 200 200 I65Ix45%0 1907x4%0 1143x865 147 GE(68) 47A0(4BL) 2%60(41) 2600(271) 9240(3%0) 1%60(1%) J
HOSES 900 LA 080 750 500 200 200 I6HIxe85 1997x450 143x365 14 T10(26) S0M0(315) 250(2%) 280(0) S460(%8) 14%0(145) T‘
WOSRSS 000 140 080 TS0 500 200 200 IGHIXS4D [997x4%0 148365 164 7860(302) $300(565) 2000(25) $150(s2) S820(0) 1%40(14)
SOSPHE 050 180 060 P00 500 225 225 197xe50 149x40 E9x325 11 4760(485) SNN0() 160(172) 1%00(194 2%10(2%) 45 (16) h
SOSPSS 050 190 060 70 500 205 225 I9Tx48 1le3xe%0 889xS2 120 50%0(516) 3610(S65) 1800(184) 2080(207) 2470(282) 785 (B0}
WOSPS 950 LG G610 500 205 225 1SM7x540 LleSxe0 BOxS25 187 SG00(STL) S9T0(K5) 1990(208) 220(18) 27M0(218) 84 (8) )
SSS 950 18D 060 70 500 295 205 165Ix450 1997x450 1143xG5 153 GTAD(B8T) 4790(468) 2990(244) 2700(275) S200(384) 130(18Y) TL l
WS 05 180 060 MO 500 205 225 165Ix485 1997450 1148x365 160 7200(7%) 5180(529) 2560(261) 2880(2%4) $510(358) 1500(140)
S0SPA 9% 180 060 M0 500 225 225 I6SIx540 1997x450 14SXSE5 10 T90(B15) 5660(57) 20302%9) $1%0(35) S870(395) 1480(15l)
MOSPA 100 L0 060 820 520 240 240 [997x450 LIeSx40 G693 18 4MO(4S) S160(3E2) 1390(16l) 1760(16r) 2160(220) 608 (ER)
MOSP4L 1000 180 060 B0 51 240 240 IS07x485 LiedxeX 89S 15 470(4) SN0(H) 160(172) 1%0(1%) 230028  6¥7(E5)
OSP4 1000 180 060 B0 SN 240 240 197x340 leSx4N S9x85 14 S(8Y 70(M) 180185 2000019 2%00%) 67 M
HOSPAS 1000 180 060 820 50 240 240 IGIxeN0 1997xeB0 1eSxSES 160 GH0(G) 4470(56) 2200(28) 230(257) 3060(312) 1060(108)
S04 1000 180 060 620 520 240 240 1650485 I897x%0 149xS65 168 6750(688) 4790(40E) 2390(244) 2700(275) S20(3%) 11201114)
MOSP4S 1000 180 060 820 520 240 240 I65Ix540 1S7xe0 lleSxSE5 1B T40(160) SH0(0) 26%0(20) 29900504 SE0(%9) 120(1)
SOSP4 1000 100 060 810 520 240 240 1997xBS IGSIXeS0 1897x#50 208 OHO(BS) 6710(B04) $350(32) $700(385) 4900(468) 18%0(169)
SOSRAT 1000 180 060 B0 51 40 1A 197xS40 ISIxeS0 197x450 20 10K0(1057) 780(%0) $6B0(3NE) 41%0(428) SOMO(SLe) 19%0(205)
WS4 100 180 060 820 50 240 240 1987x590 IGBIxe0 197xe0 28 1INO(LISL) G0I0(BLT) 400(d09) 4510(40) S40(K) 2110013 WGLN W,R
SOSR0 (00 180 660 0N 56 20 N0 1BIxeN I4SxéX @9xSL 10 SNN(W0) 2790084 1%0(42) 150(180) 1900(1%4) H2(6)
WSS M0 1 060 S0 BE 270 270 107xs 1SxeS) BOXHD 147 4200(428) 2000(306) L40(1%0) 160(171) 2040(28) sl ~
SOSPSL 10 L0 060 G20 S 200 210 IBTx3) LeSxSA0 SOxSES 164 4GN(HTI) S280() (6H(167) 1860(168) 2280 (289) ) ]
WP 100 10 060 M0 S@ 270 20 I6HIxeS INTx40 14Sx$65 175 SSO(ST) SSH0(WY) 19001 22%0d) e T ’
WSS 100 M0 060 SN BE 270 200 IGRIxe8 ITxe) LeSxHE 189 SOGD(G06) 420() 210(26) 2%0(248) 26 () 765.(78)
WSS 1M 100 060 S0 B0 270 270 IESIxS40 9TxeN0 I4SxHE 1% GHO®) 400(4T) 2M0(N) 2640(26H) 20037 Ble(ey
WSS 10 100 060 920 BED 270 270 ISM7xedS I65IxeN0 IMTxeN0 BT MO SR0(GM) 29%0(X2) 330 (M) 4000 (414) 120(1%)

(Coined)
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18: 2118 (Pust 1) 1900

i

30 8p.56
) 8p57

) $p58
540 8p.59
0 8p40
$0 3P40
40 8p-82
340 8p69
0 Sp64
540 8p-65
$40 8266

0 8p67
540 8p-8
40 8p69

Hose10°

0811
M0 8p-12

40 8p-13
HoSp14
0 §p75
3H)8p-16
5H8e
54 8p.18
51 8P
54803

Note: | —Based on asumpions that stee] weigha 783 gleast.

Ovia: Puoer
ALL ING

Dremn

Lavom
L

1200
1200
1200
1200
1200
1200
1200
1200
1200

10
1800
1300
1500
1300
1300

1450
145
15
1430
1600
16:00
1500
1600

00
200
200
20
200
200
200
1]
20

0
1]
20
20
0
0

20
]
1]
0
00
20
0
200

(60
060
{60
060
{60
060
060
060
060

(60
060
0-60
0-60
060
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TABLE 2 SWAGED POLES MADE FROM STEEL OF ULTIMATR TRNGILE STRENGTH 540 MPs (33 kyfjmum) — Cod

oot - OmoDumoTuns b Bt G Wamples e e
Bottom Middle Top A - 07 PoLE Gl 1¢  Col 18  Serwor  Dersce
T e O e
OnE & &8 R ok e e e W
56 270 270 1937x540 1651x450 1307x450 24 9160 (9%4) 6500(663) 9260(32) 3670 (374) 4430(454) 1300(140)
560 20 270 1987x590 1651x405 107x450 25 9970(L017) 7080(722) 3540(%1) 3990 (407) 4840(4%4) 1470(1%0)
BOS0 M0 IGSIxEN I9TxH LESKSES 165 SONQIY) S0(NY) 1M0(6 2000 2600%) 5[
580 310 $10 163Ix485 1997x450 ll4dxd65 197 5430 (3%6) 3670(395) 1930(197) 2100(222) 2650 (270)  569(%)
580 10 310 1651x540 1397x450 143x365 208 6020 (614) 4200(436) 2140Q216) 2410(246) 2920(2%) 598 (61)
580 $10  $10 1937485 1651x450 1537x4%0 245 76%0(778) S410(532) 2710(2%) 3030(31) 37M0(%8) 951 ()
580 310 310 1937x540 1651x450 1997x4%0 2% 8370 (854) 5%40(606) 2970 (308) 3330 (342) 4070 (415) 1010(103)
580 $10 310 1957x590 1651x485 1397x4%0 2 9120(%%0) 6470(660) 9240(3%0) 3650(372) 4430(452) 10%0 (1)
580 %10 0 2l9-lx4;85 1997x485 1651x4%0 202 9820(1001) 6970(711) 8480 (355) 3920(400) 4770(486) 1460 (149)
B M0 MO UOIxSE) 19STxkES ISIxES) SIS LIZD(LIN) TOOEI) STOY 400 SHOBS) 1610(l6H
B S0 MO UOIXSM INTHS S0 MR INO(SY) BSO() 41N 4700 STOG 160
BOOSE) B IOSTHSS IGSIceR0 IBTxeN) WL GRO(US) 4R0(9) 260050 260QH) SB0MY  61(E)
S M0 SO0 LOMTXH0 ISSIXHSS IDTKH B TS SS0GH) 260 SIS SeME (Y
BSOS DKM ISSISH NI X BZOQA) SEO(W) 2009 SN00N) U0 THE)
S0 OS60 SAD UBIxéES IONTHSS SIS NI BB GN0(6H) SIS0 85000 431048 1060
SIS W0 ZBIXGR BTXHY L S 00 TIOQR) S0 A00WE 40 TR0
HOOMO B0 BTSN OHTxHD ISIxeN MO OBN(I0M) THO(T) S0 4H0(SY SIOEH) 1IN
BNH0 A DX ISIHS IBTXED S GEOE AT0W) 1900) 2600 SR W0
650 400 400 1937x590 165Ix540 1997x4%0 3% 200095 5120(322) 2560(261) 2890 (204) 3500(387)  5%9(35)
GBI MO K0 JOLXSR) ISSTXHES ISIxeN VO OBOCO GN() SLOCN) SHOCK) 4NO(S)  TS(Y
BN MDA OIS0 IBTHES ISIKED B0 OMO(N) G SN0 SO 45000 I
0 4% 4% ‘193'7)(5'40 1651%485 1997x450 %l GOI0(B1S) 42100485, 2140(218) 2400(e5) 2920(208)  363(%7)
700 4% 450 1987x590 1651x540 1907x4%0 %7 6550 (668) 4650 (474) 2%20(2M) 260267 9190325 N
MO 4 40 ZOIXSE) IBTXERS LX) Q5 BOEIS) SN0CH) 26008) SN0 SN0 K98
M0 0 20X IBIXHS ISIXED A SHIGG) SENE S0 SN0 LMY W0

Note 2~ Before making a selection of pole it is

the relevant electricity rules to obtain the working load of the pole, Valueh of working load of the poles with
information, - The user wil have to caleulate :I:n' working loads mie‘ﬂ'mt factors of m other tlu: m mted' m

0 asume & ultable factor of safety which has to be nppﬁdm,huﬁmhdmmémwmhe pole s the case may be dependiag on

of safety 2 on crippling Joad
are applied.

2:5 on breaking load sre both given in Table | for
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